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OPPORTUNITIES FOR IMPLEMENTING THE BIOECONOMY
IN THE PHARMACEUTICAL BUSINESS

This study examines the bioeconomy’s role in the pharmaceutical sector, emphasizing biotechnolo-
gy’s impact and forecasts for biological products up to 2028. It highlights growth trends and significance,
alongside employment and productivity metrics in 2015 and 2020. A case study on Gilead Sciences illus-
trates how biotechnology influences its growth, and a flowchart outlines future bioeconomy development.
The bioeconomy utilizes biological resources to create products that enhance environmental sustainability
and human health. The dynamic pharmaceutical industry, focused on medication research and production,
requires effective entrepreneurial coordination. Entrepreneurship is characterized by competitiveness, risk-
taking, and market opportunities and intersects with bioeconomy and pharmaceuticals. It empowers pharma-
ceutical firms to develop eco-friendly, effective drugs and fosters collaboration essential for advancing bio-
logical innovations. By adopting bioeconomic principles, pharmaceutical companies can enhance public
health and promote sustainable resource use.

Key words: bioeconomy, bioeconomy in pharmaceuticals, circular economy, sustainable develop-
ment, pharmaceutical businesses, biotechnology.
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Statement of the problem and its connection The analysis of the latest publications on the
with important scientific and practical tasks. The bio-  problem. The possibilities of introducing a bioeconomy
economy utilizes biological resources to create innovative  have been studied by many domestic scientists: V. Bai-
goods and services that contribute to environmental con-  dala, V. Bugaychuk, V. Butenko, O. Vdovichena, V.
servation and human health. The pharmaceutical industry, ~ Vostriakova, I. Grabchuk, |. Gushcha, M. Dobrivska, L.
a dynamic sector of the bioeconomy, is involved in de-  Illkiv, T. Kachala, A. Klymenko, O. Kucher, O. Litvak, V.
veloping and manufacturing of medicines. Entrepreneur- ~ Lymar, |. Nesterenko, N. Petrukha, S. Petrukha, V.
ship within this field requires competitiveness, creativity, Proskura, S. Proskurina, A. Proshchalykina, O. Ryab-
and the ability to identify and exploit market opportuni-  chenko, M. Talavirya, V. Zhebka, M. Yaremova and oth-
ties. The bioeconomy offers pharmaceutical company’s  ers. However, the issue of the possibility of introducing
new ways for researching and producing biological drugs  bioeconomy into pharmaceutical companies requires ad-
with less environmental impact and higher efficacy. This  ditional research.
supports the development of both the bioeconomy and the When considering the bioeconomy's role in the
pharmaceutical industry, which rely on entrepreneurship  circular economy [1] and sustainable development [2], it
to implement innovation and problem-solving. Outlooks  can be defined as the application of biological resources,
indicate that by 2028, biologics will surpass small mole-  processes, and principles for the development of new
cules in drug sales, signaling a shift towards biologics.  goods and services that satisfy consumer demands while
However, achieving bioeconomic goals requires over-  also taking into account the environmental, social, and
coming barriers such as insufficient R&D funding, low  economic aspects of sustainable development [2; 3]. It
collaboration between science, education, and business,  also involves boosting the productivity, innovation, and
and intense competition from foreign pharmaceutical ~ competitiveness of various economic sectors and ensur-
manufacturers. ing the population's health and well-being.

Forming of the aims of the research. The po-
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tential applications of the bioeconomy in a pharmaceuti-
cal firm have been examined in this research.

Giving an account of the main results and
their substantiation. Because bioeconomy contributes to
lowering reliance on non-renewable resources, raising the

proportion of renewable energy sources, cutting green-
house gas emissions, protecting ecosystems and biodiver-
sity, and shielding of the environment from pollution and
climate change, it also directly influences the growth of
the circular economy.
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Fig. 1. Circular economy*
*compiled by the author using the following sources [4]

The global population reached 8 billion on No-
vember 15, 2022, marking a significant moment in hu-
man history. The growth rate is approximately 0.91% in
2024, with an annual increase of about 73 million people.
The peak growth rate was around 2% in the late 1960s

and has since declined. The population is expected to
grow more slowly in the 21st century, reaching 9 billion
by 2037, and projected to reach 10 billion by 2057, with
an estimate of 10.4 billion by 2100.

Table 1
World Population (2024 and historical data) and World Population Forecast (2025-2100)*
Fertility

Year Population Yearly % Yearly Change Median Rate (chil- Density

(July 1) Change (%) (people) Age (years) | dren/woma (P/Km?)
n)

2023 8,045,311,447 0,88 % 70,206,291 30.5 2.31 54

2024 8,118,835,999 0,91 % 73,524,552 30.7 2.31 55

2025 8,191,988,453 0,88 % 70,207,115 31 2.30 55

2030 8,546,141,327 0,85 % 70,830,575 32 2.27 57

2035 8,879,397,401 0,77 % 66,651,215 33 2.23 60

2040 9,188,250,492 0,69 % 61,770,618 34 2.21 62

2045 9,467,543,575 0,60 % 55,858,617 35 2.18 64

2050 9,709,491,761 0,51 % 48,389,637 36 2.15 65

2058 10,008,310,111 - - - - 67

2100 10,349,323,038 - - - - 69

*Compiled by the author using the following sources [5]

To address environmental concerns, a shift to-
wards a sustainable economy and society is crucial. The
concept of “inclusive development” is central to this
transformation, aiming for equitable wealth distribution
and capitalizing on globalization and technological pro-
gress. The current economic model, based on unsustaina-
ble resource use, must evolve to prioritize sustainability,
focusing on job creation, skill development, poverty re-
duction, and system modernization.

The European Commission monitors progress
towards a sustainable economy with specific metrics. The
Europe 2020 policy sets targets for a knowledge-driven
economy, R&D enhancement, emission reduction, re-
newable energy growth, educational improvement, and
poverty eradication, in line with bioeconomy strategies
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for comprehensive development.

Europe 2020 Project, the EU’s strategy for
growth, focuses on inclusivity, sustainability, and smart
economics, integrating the bioeconomy as a key element.
The strategy aims to boost employment, invest 3% of
GDP in R&D, cut greenhouse emissions by 20%, in-
crease renewable energy usage to 20%, enhance educa-
tion, and reduce poverty by 25% [6].

By 2020, the EU had largely met its targets, ex-
cept for poverty reduction. Employment rates reached
72.4%, R&D investment reached 2.23% of GDP, green-
house gas emissions fell by 24%, renewable energy ac-
counted for 20.1% of total consumption, and energy effi-
ciency improved by 24%.
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Table 2

Smart, sustainable and inclusive development strategy [6]

HEADLINE TARGET

— Raise the employment rate of the population aged 20-64 from the current 69% to at least 75%

— Achieve the target of investing 3% of GDP in R&D in particular by improving the conditions for R&D investment
by the private sector, and develop a new indicator to track innovations.

— Reduce greenhouse gas emissions by at least 20% compared to 1990 levels or by 30% if the conditions are favora-
ble, increase the share of renewable energy in our final energy consumption to 20%, and achieve a 20% increase in en-

ergy efficiency.

— Reduce the share of early school leavers to 10% from the current 15% and increase the share of the population aged
30-34 having completed higher education from 31% to at least 40%.
— Reduce the number of Europeans living below national poverty lines by 25%, lifting 20 million people out of pov-

erty.
SMART GROWTH SUSTAINABLE GROWTH INCLUSIVE GROWTH
INNOVATIONS CLIMATE, ENERGY AND EMPLOYMENT AND SKILLS
EU flagship initiative "Innovation | MOBILITY EU flagship initiative "An agenda for

Union" is designed to improve
framework conditions and access to
finance for research and innovation
so as to strengthen the innovation
chain and boost levels of investment
throughout the Union.

EDUCATION

EU flagship initiative "Youth on
the move" is designed to enhance the
performance of education systems
and to reinforce the international
attractiveness of Europe's higher
education.

EU flagship initiative "Resource
efficient Europe™ is designed to help
decouple economic growth from the
use of resources, by decarbonizing
our economy, increasing the use of
renewable sources, modernizing our
transport sector and promoting ener-
gy efficiency.

new skills and jobs" is designed to mod-
ernize labour markets by facilitating
labour mobility and the development of
skills throughout the lifecycle with a
view to increase labour participation and
better match labour supply and demand.

DIGITAL SOCIETY

EU flagship initiative "A digital
agenda for Europe" is designed to
speed up the roll-out of high-speed
internet and reap the benefits of a
digital single market for households
and firms.

COMPETITIVENESS

EU flagship initiative "An indus-
trial policy for the globalization
era"is designed to improve the busi-
ness environment, especially for
SMEs, and to support the develop-
ment of a strong and sustainable
industrial base able to compete glob-
ally.

FIGHTING POVERTY

EU flagship initiative "European plat-
form against poverty" is designed to
ensure social and territorial cohesion so
that the benefits of growth and jobs are
widely shared and people experiencing
poverty and social exclusion are enabled
to live in dignity and take an active part
in social life.

Educational goals were achieved with early
school leaving at 9.9% and higher education attainment at
40.3%. However, the number of people at risk of poverty
rose to 91.4 million, indicating challenges in unemploy-

ment, income inequality, and social protection.

Based on the document [7], which contains four
scenarios for the development of the bioeconomy in Eu-
rope until 2050, here is a table that shows the main indi-
cators for each of these scenarios.

Table 3
Scenarios for Europe by 2050 [6]
Scenario Description Expected
Development
Do it for us Radical changes in the supply systems, but society resists significant changes in Low
demand (consumption) away from Business as Usual (BAU)
Do it together Both the political system and society are aligned to achieve the climate-neutrality High
goal and the SDGs. Businesses quickly adapt and are part of the change. The
transformative process includes all actors.
Do it yourselves | The political system shows an incapacity to implement significant climate and Medium
SDG policies. However, consumers change their attitudes and behaviour under
the thrust of increasingly influential social movements and the aftermath of a se-
ries of dramatic crises. Subsequently, the resulting change in demand (both pat-
terns and levels) drives the supply system to adapt.
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Continue of table 3

Scenario Description Expected
Development
Do what is una- | Lifestyles do not change significantly from BAU patterns (but consumption levels Low

voidable

crises.

rise), and the political system is not able or supportive to implement/enforce pro-
active policies, limiting itself to adopt — with some delay — measures in reaction to

The bioeconomy in Europe is projected to flour-
ish by 2050, bolstered by the Europe 2020 strategy which
promotes biotechnology for sustainable development
across the sectors like agriculture, forestry, and pharma-
ceuticals. The global biopharmaceutical market, valued at
USD 300 billion in 2018, is growing at 8.5% annually,
with the EU and countries like China, India, and the US
as key players [8; 9].

In the US, the National Institutes of Health
(NIH) funds biomedical research, aiding the development
of new health products. Canada’s Ministry of Public
Health oversees pharmaceuticals, ensuring the safety and
efficacy of new medical products. Both countries are re-
ducing imported medication reliance by developing do-
mestic bioresources, like genetically modified Escherich-
ia coli for insulin production in the US.

Ukraine’s pharmaceutical sector, primarily pro-
ducing conventional drugs, contributed UAH 24.4 billion
to the economy and exported USD 1.1 billion in 2019.
However, only a small percentage of Ukrainian pharma-
ceutical companies engage in biotechnological research
[10; 11]. To expand its global market share, Ukraine
needs to increase R&D investment, enhance workforce
skills, foster innovative enterprises, improve regulations,
and seek international collaboration in the bioeconomy.

Implementing the bioeconomy could significant-
ly enhance the pharmaceutical industry’s productivity,
innovation, and competitiveness, while also improving
public health. Biotechnology plays a crucial role in de-
veloping new drugs, vaccines, and medical tools. Howev-
er, the bioeconomy faces challenges such as resource
scarcity, high R&D costs, regulatory complexities, and
ethical concerns.

To support the bioeconomy’s growth in pharma-
ceuticals, it’s essential to increase research funding, foster
cross-sectoral collaboration, improve specialist training,
establish clear regulations, ensure product safety, and
engage the public [12].

Gilead Sciences exemplifies the impact of bio-
technology on pharmaceuticals. It has developed Veklury
(remdesivir), the first approved treatment for COVID-19;
Yescarta (axicabtagene ciloleucel), a CAR T-cell therapy
for certain lymphomas; and Sovaldi (sofosbuvir), an oral
treatment for hepatitis C, all through biotechnological
methods [13].

Gilead’s success, reflected in its substantial rev-
enue, underscores the potential of biotechnology in ad-
vancing pharmaceuticals and expanding global market
presence [14].

Table 4

Gilead Sciences's revenue from 2019 to 2022 [14]

Year Revenue, million dollars
2022 27,391
2021 27,281
2020 24,682
2019 22,449

Biotechnology has significantly influenced Gile-
ad Sciences, enabling the creation of innovative medica-
tions for diseases ranging from cancer to viral infections.
This advancement has ensured high-quality, safe products
that adhere to global standards, bolstering Gilead’s posi-
tion in the pharmaceutical market and fostering research
and collaboration within the bioeconomy.

Roche, a Swiss pharmaceutical giant, invests
substantially in biotechnology to produce treatments for
various diseases, utilizing advanced techniques like ge-
netic engineering and cell therapy. These investments are
pivotal for developing enhanced patient solutions and will
continue to shape the bioeconomy’s trajectory in the fu-
ture.

Take action to examine more closely at Figure 2
to see how biotechnology will impact the bioeconomy in
the future.

The bioeconomy’s impact on the pharmaceutical
industry extends beyond creating new, affordable medica-
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tions for a range of diseases. It leverages biological sys-
tems to produce safer and more effective treatments, en-
hances the nutritional value of food, and fosters economic
growth by generating jobs within the bioeconomy sector.

The research findings indicate that the bioecon-
omy’s collaboration with pharmaceutical companies is
essential for creating new pharmaceutical products that
align with consumer needs and sustainable development
principles. This partnership enhances public health and
drives innovation and competitiveness within the phar-
maceutical industry.

The bioeconomy and the pharmaceutical sector
do, however, also confront a number of obstacles and
shortfalls, including the scarcity and competition for bi-
omass, the high costs associated with research and devel-
opment, the low commercialization speed and efficiency,
the lack of funding and regulations, the ethical and legal
ambiguities, the low level of consumer awareness and
demand, etc [15].
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Fig. 2. A flowchart of the development of future bioeconomy*
*compiled by the author using the following sources [15]

To overcome these challenges, a comprehensive
strategy is needed, focusing on:

- Increased investment in research to improve bi-
omass productivity and develop new biotechnol-
ogies.

- Promotion of a circular and sustainable bioecon-
omy that utilizes renewable resources and mini-
mizes waste.

- Strengthening collaborations between the phar-
maceutical industry, bioeconomy sectors, and
other organizations to address issues and share
resources.

- Enhancing consumer awareness through infor-
mation campaigns and education.

- Simplifying the legislative and regulatory
framework to support intellectual property pro-
tection, biosafety, and international cooperation.
Different countries have unique approaches to

developing the bioeconomy and pharmaceutical industry,
influenced by their specific contexts. The U.S. leads in
biotech innovations due to significant R&D investments,
while the EU’s Europe 2020 strategy focuses on creating
an inclusive and sustainable economy [16]. The global
competitiveness of the pharmaceutical industry is evident,
with Europe producing a significant portion of the
world’s pharmaceuticals. These findings justify the need

for continued investment and collaboration to advance the
bioeconomy and pharmaceutical sector.

Conclusions and prospects of the further in-
vestigations. The bioeconomy emerges as a transforma-
tive economic strategy that prioritizes the sustainable use
of biological resources, aiming to enhance quality of life,
economic competitiveness, and environmental protection.
It encourages the development of innovative technolo-
gies, especially in biotechnology, which is instrumental
in creating new pharmaceuticals, vaccines, and gene ther-
apies.

Future research should explore the implementa-
tion of the bioeconomy in regions like Ukraine, leverag-
ing its strategic position, scientific base, and natural re-
sources; the development of a robust scientific under-
standing, legal framework, and innovative methods to
apply scientific advancements in production within the
bioeconomy; the global expansion of the bioeconomy,
with a focus on international cooperation, stakeholders’
involvement, and the creation of supportive institutional
and financial environments, as evidenced by initiatives in
the EU, US, Canada, and other nations.

These findings underscore the bioeconomy’s po-
tential to revolutionize the pharmaceutical industry and to
have the broader economic landscape, provided that the
necessary frameworks and collaborations are established.
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MOXINBOCTI BNMPOBAIXEHHA BIOEKOHOMIKHA
Y ®APMALIEEBTUYHI NIANPUEMCTBA

B ctaTTi gocnimkeHo ponb 6ioekoHOMIKM y hapmMaueBTUYHIA MPOMUCIIOBOCTI, aKLEHTYIOuYM yBary Ha
GioTexHoMoriAX K KI4YOBOMY (haKTopi iHHOBALM Ta cTtanoro po3sutky. bioekoHomika BMKopucToBye Giono-
rivHi pecypcu 4ns CTBOPEHHSI HOBUX MiKapCbkuX 3aco6iB i TepaneBTUYHUX PilLEHb, O € OCHOBOK ANS iHHO-
BaLiii y cdpepi oxopoHu 380poB's. MNMporHo3dyeTbes, wo go 2028 poky GiogapmaueBTUYHUIA PUHOK 3HAYHO
3pocTe Yepe3 NiABMLLEHUA NONUT Ha iHHOBALiVHI pilleHHs, NigKpecrnolyn HeobXiaHiCcTb aganTauii meToaiB
BMPOOHMLTBA 4O Binbll eKonoriYHMx NpakTuk. AHania AMHamikym pobo4oi cunm CBigYUTL MPO BaXKITUBY POIib
GioTexHoMorih y NigBULLEHHI eKOHOMIYHMX MOKa3HUKIB bapmaueBTUYHOrO cekTopa. BnpoBamkeHHs GioTex-
Homorin 36inblye NPOAYKTUBHICTL Npadi Ta 3apobiTHy nnaTy, a NonuT Ha HaBuykM daxiBuiB 3abesneuye iM
BUWLLi goxoau. Y cTaTTi 0cobnuBy yBary npuginieHo iHTerpauii npmHumnia 6ioekOHOMIKM Ta LMPKYMASPHOI eKo-
HOMIKW, LLO CrpuUsie cTanomy po3BUTKY Ta 3MeHLUeHHIo Biaxoais. emorpadidHi 3MiHW, Taki K 3pOCTaHHA Ha-
CemNeHHs Ta MOLUMPEHHS XPOHIYHUX 3aXBOPHOBaHb, MIAKPECHOTbL NOTpeby B BIOEKOHOMIYHUX iHiLiaTMBax y
cchepi oxopoHu 3gopos'a. MNpuknag komnawii “Gilead Sciences” 4eMOHCTpye, Ak GioTEXHONOrIT CNPUSAIOTL Po-
3pobLi HOBUX NikapCbKMX 3acobiB Ang nikyBaHHS BipyCHMX iHMeKUiA. 3a pe3ynbTaTtaMu OOCHIMKEHHS 3p00-
NEHO BMCHOBOK, LLIO BioeKOHOMIKa Ma€e 3Ha4HWI NOoTeHuian Ang nigBULLEHHA NPOAYKTUBHOCTI, iHHOBALIMHOCTI
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Ta cTarnoro po3BuUTKy y dhapmaueBTUYHOMY cekTopi. KomnaHii, siki BnpoBaaXyoTb NPUHUUNM GioeKOHOMIKM Ta
LMPKYNSIPHOI €KOHOMIKW, 3000yBatoTb KOHKYPEHTHI MepeBarn Ha puHKY, e eKosoriyHa CBIJOMICTb cTae fae-
Aani 3Hauywoto. bioekoHoMika € BaXknNMBOK CTpaTerieto ansg ManbyTHbOro 3pOCTaHHS ranysi, OCKiNbku 4o-
3BOJISIE OOCArTM GanaHcy MiK €KOHOMIYHOK BMIOAOK Ta EeKOSOorivyHow CTivikicTio. Moganblli gocnimkeHHs
HeobXiaHi Ana edeKTMBHOI iHTerpauii 6i0eKOHOMIYHUX NPUHLMMIB Y BUPOOHMYI Npoueck, a Takox Ansi BUSIB-
NEHHSI HOBUX MOXIMBOCTEMN 3aCTOCYBaHHSA €KOMOriYHUX CTaHAapTiB, 3 OCODMMBMM aKUEHTOM Ha HanpsiMKu,
LLIO CAPUATUMYTb NiABULLEHHIO eDEKTUBHOCTI BUPOOHMLITBA Ta MiHiMi3aLii HeraTMBHOrO BMNAMBY Ha OOBKINMS.

KnrouoBi cnoBa: 6ioekoHomika, 6ioekoHoMika y dhapmMaLeBTuLi, LMPKyNspHa eKOHOMIKa, CTanun po-
3BUTOK, hapMaLeBTUYHI nignpmemcTea, 6ioTexHonorii.
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